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I.  INTRODUCTION 


Over  the  previous  18  months  Hill  AFB  had  experienced  an  increase  in  the 
diagnosed  number  of  cumulative  trauma  disorders.  As  a  result,  on  3  Oct  1990, 
USAF  Hospital  Hill,  Hill  AFB  UT  requested  that  the  Air  Force  Occupational  and 
Environmental  Health  Laboratory  (AFOEHL)  perform  an  ergonomic  assessment  of 
selected  workplaces  on  their  base.  In  order  to  assure  the  quality  of  the 
information  obtained  from  the  survey,  an  arrangement  was  made  for  a  joint 
Health  Hazard  Evaluation  with  the  National  Institute  for  Occupational  Safety 
and  Health,  Division  of  Safety  Research  (NIOSH/DSR). 

The  AFOEHL,  in  conjunction  with  personnel  from  NIOSH,  performed  an 
ergonomic  assessment  of  selected  industrial  areas  on  Hill  AFB  from  29  Oct  to 
2  Nov  90.  The  areas  were  selected  based  on  the  incidence  of  cumulative  trauma 
disorders  (CTD)  and  on  the  results  of  a  presurvey  conducted  by  CAPT  Roger 
Jensen  from  NIOSH. 

The  following  industrial  areas  were  assessed: 

a.  Building  507,  Landing  Gear 

b.  Building  225,  Station  12  Sheetmetal 

c.  Building  265,  Bonding  and  Honeycombing 

d.  Building  849,  Heavy  Crating 

e.  Fuels  Control 

f.  Building  900,  Freight  Terminal 

The  team  consisted  of  the  following  members: 

AFOEHL 

a.  Col  Bruce  J.  Poitrast,  CA,  Team  Chief 

b.  Maj  Judith  Holl,  EHO,  Environmental  Health 

c.  SSgt  Betty  Enos,  EHO,  Environmental  Health  Technician 

d.  GM-13  Jimmy  D.  Langwell ,  EQI,  Industrial  Hygiene 

NIOSH 

a.  CAPT  Roger  Jensen,  Division  of  Safety  Research 

b.  LCDR  Patricia  Schnitzer,  Division  of  Safety  Research 

c.  GS-14  Vern  Putz-Anderson,  Division  of  Biomedical  and  Behavioral 
Sciences 


NOTE:  This  report  was  accomplished  by  the  Air  Force  Occupational  and 
Environmental  Health  Laboratory  (AFOEHL),  which  is  now  the  Armstrong 
Laboratory,  Occupational  and  Environmental  Health  Directorate. 
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Persons  Contacted: 

a.  MG  Thompson,  00-ALC/CC 

b.  Col  Curry,  Director  TI 

c.  Col  Ray,  Deputy  Director  TI 

d.  Col  Perez,  Director  LI 

e.  Col  Smith,  Division  Director  LA 

f.  Col  Perkins,  Deputy  Division  Director  LA 

g.  Lt  Col  Postel waite,  SGPM 

h.  Lt  Col  Jordan,  SGB 

i.  Lt  Stanek,  SGB 

j.  Mr.  Geniusz,  Director  Distribution  Division 

k.  Mr.  William  Shoell ,  President,  AFGE  Local 

l.  Mr.  Bill  Cobbler,  SE 

m.  Ms.  Helen  Decoste,  Safety  Monitor  Bldg  507 

n.  Mr.  Bob  Edwards,  Safety  Monitor  Bldg  225 


II.  DISCUSSION 

A.  Ergonomics  is  a  much  neglected  study  in  the  United  States.  Its 
importance  has  only  recently  been  appreciated.  Given  the  seemingly  simple 
nature  of  some  of  the  suggested  changes  in  this  report,  the  impression  may  be 
created  that  people  in  charge  should  have  recognized  these  problems  and 
corrected  them.  This  is  not  the  case.  This  is  a  way  of  thinking  new  to  our 
industries.  It  is  a  unique  body  of  knowledge  that  is  just  now  being 
emphasized  in  the  Air  Force. 

1.  While  ergonomics  has  obvious  pertinence  with  regard  to  humane 
treatment  of  workers  and  can  make  significant  inroads  into  occupational 
illness  and  injury  rates,  its  greatest  economic  consequence  is  in  the  arena  of 
productivity.  Relatively  simple  and  inexpensive  equipment  and  adjustments 
have  increased  productivity  20%  -  30%.  We  will  make  some  recommendations  in 
this  report  which  may  have  this  much  impact.  In  assessing  the  payback  time  of 
new  suggested  equipment,  this  should  be  kept  in  mind. 

2.  The  success  of  an  ergonomics  program  requires  incorporation  of 
ergonomic  design  early  in  the  planning  process  for  an  operation.  This  means 
that  present  operations  must  be  thoroughly  studied  for  needed  improvements  and 
the  resulting  requirements  must  be  part  of  the  five  year  plan.  Information 
must  be  gathered  from  the  worker  level  as  to  the  appropriate  way  to  conduct  an 
operation.  Early  and  continuing  involvement  of  design  engineers  is  a  must. 
When  a  specific  device  or  protective  measure  is  adopted,  coordination  with 
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procurement  must  be  close  and  ongoing  to  avoid  the  inappropriate  substitution 
of  a  similar  device  that  to  the  unknowing  eye  of  the  purchasing  agent  appears 
to  be  the  same  but  cheaper.  As  with  all  such  programs,  ongoing  top  level 
management  support  is  necessary  for  success.  This  support  in  combination  with 
ongoing  feedback  among  the  involved  operations  at  all  levels  of  concern  will 
assure  the  program's  success.  Anything  less  than  this  will  lead  to  a  program 
failure. 


B.  During  this  assessment  it  was  observed  that  there  were  no  tool 
counterbalance  devices  in  any  of  the  areas  visited.  Many  of  the  tools  in  use 
weighed  seven  to  ten  pounds.  The  speed  and  efficiency  of  the  operations  would 
be  improved  by  the  placement  of  tool  counterbalances.  These  devices  support 
the  weight  of  the  tool,  leaving  the  operator  free  to  direct  the  tool  with 
increased  speed  and  accuracy  usually  resulting  in  increased  productivity  and 
decreased  body  strain.  Tool  counterbalancing  devices  are  of  several  types. 

The  most  common  is  the  take-up  reel.  These  devices  are  commonly  seen  in  shops 
specializing  in  rapid  auto  lubrication  and  oil  change.  They  are  relatively 
inexpensive  with  $35.00  representing  a  usual  cost.  They  may  be  selected  from 
the  GSA  catalog  or  purchased  locally.  Payback  time  on  these  devices  is 
commonly  less  than  a  week.  In  addition  to  increasing  ease  of  tool  use  they 
serve  as  a  storage  device  for  the  tool  when  not  in  use  and  will  keep  both  the 
tool  and  the  accompanying  airline  out  of  the  way  of  the  worker  and  off  the 
floor  and  thus  improve  safety.  Specific  locations  for  these  devices  are 
indicated  in  the  discussion  below. 

1.  Chairs  and  stools  for  relief  from  standing  on  hard  floors  need  to 
be  more  widely  distributed.  Many  of  those  already  present  on  the  floor  are  in 
poor  repair  with  protruding  springs  and  broken  frames. 

2.  The  types  of  gloves  in  general  use  are  for  the  most  part  inappro¬ 
priate.  The  majority  are  cotton  gloves  without  special  gripping  surfaces. 
These  gloves  have  a  slippery  working  surface  with  a  low  coefficient  of 
friction  (COF).  The  worker  must  compensate  for  about  25%  loss  of  grip  by 
increasing  the  force  of  the  grip.  This  leads  to  early  fatigue  with  increased 
risk  of  injury  and  decreased  productivity. 

3.  In  general,  the  tools  observed  were  of  poor  ergonomic  design. 

While  there  may  be  some,  we  did  not  see  any  that  allowed  the  type  or  position 
of  the  tool  grip  to  be  varied  so  that  appropriate  wrist  and  body  posture  could 
be  maintained.  Most  of  the  tools  in  use  produced  high  amplitude  vibrations  of 
various  frequencies  as  well  as  substantial  torques,  yet  none  were  vibration 
isolated.  Polysorbethane  pads  can  easily  be  added  to  most  available  tools. 
These  improve  purchase,  decrease  vibration  and  fatigue  and  prevent  chronic 
injury.  Care  must  be  exercised  not  to  increase  the  size  of  the  grip  too  much 
for  appropriate  purchase.  For  the  worst  vibration  problems,  tools  are  avail¬ 
able  with  gas  and  metal  spring  counterweights  which  will  practically  eliminate 
vibration.  Careful  assessment  of  work  stations  will  reveal  where  it  is 
appropriate  to  consider  use  of  these  relatively  expensive  tools.  Keep  in  mind 
that  the  cost  is  only  relatively  expensive  and  not  absolutely  expensive  in 
terms  of  injuries  prevented  and  productivity  increase. 

C.  Lifting  is  a  general  problem  in  the  areas  observed.  The  following 
discussion  is  generated  in  order  to  foster  some  appreciation  of  the  moments 
involved  in  lifting.  The  term  forces  will  be  used  though  some  feel  this  is 
technically  incorrect.  In  determining  the  acceptability  of  a  weight  to  be 
lifted,  the  position  relative  to  the  spine  must  be  considered.  This 
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discussion  assumes  an  erect  posture.  The  position  of  the  center  of  rotation 
at  the  base  of  the  spine  creates  lever  arms  which  amplify  the  force  applied  to 
the  spine  by  significant  factors.  A  weight  held  in  the  extended  hand  exerts 
five  times  the  force  of  the  same  weight  held  at  the  abdominal  wall  and  has  a 
leverage  of  60  to  one  compared  to  a  load  directly  over  the  spine.  Thus,  the 
force  generated  by  a  five  pound  weight  in  the  hand  is  equivalent  to  300  pounds 
at  the  spine.  With  the  elbow  flexed  and  at  the  side,  the  leverage  is  30  to 
one  and  the  force  is  150  pounds.  Even  when  held  at  the  abdominal  wall  the 
force  is  60  pounds.  When  the  increase  in  force  generated  by  acceleration  is 
considered  and  added  to  the  above  the  force  can  be  quite  dramatic.  If  odd 
postures  are  introduced  and  rotational  motions  are  applied,  the  resulting 
interaction  can  be  devastating.  It  is  the  accumulation  of  these  forces  that 
allows  the  seemingly  simple  task  of  picking  up  a  relatively  light  object  t.o  be 
the  final  straw  in  a  resulting  back  injury.  When  a  lifting  task  is  being 
described,  these  figures  should  be  kept  in  mind. 

D.  As  with  many  job  analyses  conducted  at  a  single  worksite,  the  bio¬ 
mechanical  problems  identified  and  the  corrective  measures  suggested  for  one 
work  area  may  apply  to  similar  jobs  in  other  areas.  Because  this  is  so, 
reference  may  be  made  to  earlier  comments  or  recommendations  in  the  report  in 
order  to  avoid  redundancy  in  later  segments  when  a  similar  activity  or 
procedure  is  addressed. 


III.  SUMMARY  OF  ERGONOMIC  ASSESSMENTS  BY  BUILDING 


Directly  quoted  paragraphs  from  Vern  Putz-Anderson,  NIOSH,  have  been 
included  in  this  report.  His  quotes  are  noted  in  italic  type. 

A.  Building  507,  Landing  Gear:  Only  a  small  area  of  this  very  large  shop 
could  be  adequately  observed  in  the  time  available.  Three  areas  were 
observed;  machine  shop,  landing  gear  grinding,  and  vertical  turret  lathe. 


Machine  Shop:  Lifting,  Assembly 
CAUSE  OF  PROBLEM 

The  tool  tray  attached  to  the  front 
cf  the  conveyor  increases  worker's 
reach  distance. 

Conveyor  height  is  not  adjustable, 
causing  the  worker  to  lean  over 
the  work  surface. 

Hex  wrench  used  for  breaking  bolts 
with  impact  wrench  is  too  small 
and  short. 


SOLUTION 

Remove  tool  tray;  install  tool 
balancers. 


Replace  conveyor  with  adjustable 
table/conveyor  where  height  can 
be  customized. 

Tool  handle  should  be  lengthened 
and  diameter  increased  and 
padded. 


The  first  station  of  the  production  line  where  breakdown  of  the  wheels 
begins  offers  many  opportunities  for  improvement.  The  tool  tray  in  front  of 
the  worker  impedes  access  to  work  by  increasing  the  necessary,  reach  by  four  to 
eight  inches.  It  can  be  removed  and  the  small  hand  tools  used  by  the  worker 
can  be  carried  on  a  personal  equipment  belt.  The  air  driven  impact  wrenches 
should  be  placed  on  overhead  returns  in  order  to  both  remove  them  from  the 
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work  area  when  not  in  use  and  improve  ease  of  handling  when  in  use.  The 
worker  should  be  instructed  to  move  the  pieces  as  close  to  the  edge  of  the 
conveyer  as  possible  in  order  to  limit  reach.  The  height  of  the  conveyer  is 
inappropriate  for  the  current  worker  and  needs  to  be  elevated.  Small  conveyer 
sections  on  hydraulics  are  available  so  that  height  can  be  customized  as 
needed.  This  will  substantially  eliminate  back  fatigue  and  increase  speed  and 
productivity.  The  purchase  of  tools  with  interchangeable  grips  will  allow 
choice  of  the  appropriate  handle  for  the  current  task  position  and  substan¬ 
tially  decrease  poor  wrist  posture  with  its  resulting  fatigue  and  risk  of 
cumulative  trauma.  The  gloves  in  use  are  the  cotton  type  with  Door  purchase 
qualities.  This  slippery  surface  increases  the  force  required  co  hold  the 
tool  while  in  use,  thus  increasing  fatigue,  decreasing  productivity  and 
increasing  injury  risk.  The  hex  wrench  held  in  the  operator's  left  hand  when 
breaking  bolts  with  the  impact  wrench  is  far  too  small  and  too  short.  She  is 
suffering  repeated,  high  force,  rapid  onset,  torques.  The  tool  handle  should 
be  lengthened  and  its  diameter  increased  and  padded  to  improve  her  leverage 
and  isolate  vibration.  An  automatic  breaking  torque  wrench  might  be 
investigated  for  use  to  prevent  some  of  the  highest  accelerations. 

A  <£ema£e  wonkzn  was  obsznvzd  ming  an  ooznhzad  hoist  mounted  on  a 
cnanz  to  tnanspont  a  wheel  homing  to  a  conozyzn  wonk  anza  whznz  she  pnoczzdzd 
to  disassemble  pants  h^om  thz  wheel  homing.  Thznz  anz  a  numbzn  oh  zngonomic 
pnoblzm 5  ass ociatzd  with  hzn  job.  Finst,  she  was  obsznvzd  bznding  on  leaning 
oven  thz  zdgz  oh  thz  conozyzn  while  elevating  hzn  shouldzns  to  nzach  thz 
czntzn  section  oh  thz  wheel  homing  that:  she  was  working  on.  A n  adjmtabZz 
convzyzn  on.  wonk  tabZz  is  nzzdzd  hznz  that  can  bz  Zowznzd  to  nzducz  thz  sinus 
on  hzn  shouZdzns  and  pnovidz  hzn  with  gnzatzn  mzchanicaZ  advantage.  Thz  tabZz 
aZso  cou,id  bz  tiZtzd  sZightZ.y  towands  hzn  so  that  thz  wonk  pizcz  would  hz  as 
cZosz  to  hzn  as  possibZz.  -Second,  an  ovznhzad  tooZ  balanazn  should  bz 
instaZZzd  to  hoZd  thz  tooZs  in  pZacz  hon  hzn.  This  would  nzducz  thz  nzzd  hotl 
thz  tnay  on  tooZ  tnough,  which  was  attachzd  to  thz  h^ont  oh  thz  convzyzn. 

This  tnay  should  bz  nzmovzd  bzcausz  it  incnzaszs  hzn  nzach  distancz  by  at 
Zzast  6  inchzs . 


Landing  Gear:  Lifting,  Grinding. 
CAUSE  OF  PROBLEM 

Booth  designed  so  that  worker  had 
to  use  an  excessive  reach  distance 
to  be  able  to  work  on  the  part. 


Lifting  wheel  into  the  booth 
required  worker  to  reach,  lift  and 
turn  to  push  the  wheel  through  the 
side  opening. 


SOLUTION 

Booth  enclosure  should  wrap 
around  worker--concave  a  section 
of  the  work  surface  to  allow 
worker  to  get  closer  to  the  job. 

Use  of  a  push  bar  from  the  side 
of  the  booth  so  that  the  wheel 
can  be  pushed  into  place 
from  the  conveyor. 


The  sanding  booths  at  the  end  of  the  stripping  process  were  assessed 
for  lifting,  vibration,  ventilation,  and  respiratory  protection.  Ventilation 
is  adequate  and  respiratory  protection  appropriate.  The  small  grinding/ 
sanding  tools  used  to  remove  rough  edges  and  burrs  create  significant  high 
frequency  vibration.  Use  of  vibration  isolation  pads  should  be  considered. 
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The  lifting  required  to  place  the  part  in  the  sanding  booth  is  deceptively 
risky.  The  requirement  to  reach,  lift  and  turn  produces  significant  torsional 
stress  on  the  spine  with  a  fairly  substantial  risk  for  cumulative  injury.  It 
seems  possible  to  eliminate  most  of  this  awkwardness  by  using  a  pusher  bar 
from  the  side  of  the  conveyer  opposite  the  opening  into  the  booth.  Suggest 
this  possibility  be  investigated. 

This  openation  involved  grinding  and  sanding  wheel  homing*.  The. 
mn.ke.ti  pushed  a  wheel  homing  thn.ou.gh  the  side  pont  of  the  ventilation  booth 
whene  a  sanden  was  med  to  clean  and  pnepatie  the  6 unlace.  When  completed  the 
wheel  homing  w a*  pmhed  oat  the  othen  sidi.  thnough  a  small  pont.  The  booth 
was  designed  to  control  the  dmt  fnom  the  sanding  openation.  Became  of  the 
natune  of)  the  enclosune,  the  wonken  had  to  lean  into  the  booth  ming  one  hand 
to  position  the  wheel  homing  and  the  othen.  to  guide  the  ianden.,  earning 
shoulden,  neck  and  back  flexion.  A  molten  wonken  in  anothen  booth  was 
obsenved  fitting  on  the  ledge  of  the  booth  while  ming  a  stool  to  balance 
hen* elf.  Such  constnai.ned  postune*  put  pnessune  on  the  thigh  and  can  easily 
cut  off  blood  cinculation.  To  neduce  what  appeaned  to  be  an  excessive  neach 
distance,  the  enclosune  should  wnap  anound  the  wonkens  in  a  cinculan  fashion, 
allowing  the  wonken*  to  keep  the  wonk  piece  clo*e  to  thein  body.  It  may  be 
po**ible  to  *imply  cat  out  a  concave  *ection  of  the  wonk  *unface  in  the  booth 
to  allow  the  wonken  to  neduce  the  neach  distance  and  still  contain  the  dmt 
expo* une. 

Vertical  turret  lathe:  This  operation  needs  immediate  attention. 


CAUSE  OF  PROBLEM 

Loading  37  lb.  wheels  requires 
having  to  step  into  the  lathe 
machine  and  place  the  part  on  the 
center  spindle. 


SOLUTION 

Install  a  jib  crane  or  floor 
mounted  knuckle  crane  to  load 
the  wheel s. 


Leading  requires  climbing,  stepping  over  a  barrier  and  leaning  into 
the  machine  in  a  very  awkward  manner.  The  operator  did  this  task  in  the  best 
possible  way,  but  because  of  the  many  obstructions  and  reaches  required,  maxi¬ 
mum  permissible  lifting  weights  are  exceeded  with  even  very  light  weights. 

The  overhead  cranes  used  for  loading  large  drums  are  too  few  in  number  for  the 
number  of  machines  in  operation  and  thus  are  under-utilized  for  the  lifting 
task.  Consideration  should  be  given  to  increasing  their  number  or  designing 
and  installing  an  appropriate  lifting  mechanism  for  operator  use.  The  drums 
are  brought  on  a  fork  lift  and  deposited  on  the  floor  on  a  pallet.  The 
operator  must  stoop  and  lift  the  drums  from  the  pallet.  Placing  the  drums  on 
an  elevated  surface  will  increase  efficiency  and  decrease  risk  of  injury. 
Adjustable  benches  may  be  the  answer  here.  If  the  work  is  piled  high  at 
times,  it  may  be  necessary  to  consider  a  platform  which  sinks  below  ground 
level  when  loaded.  Similar  platforms  are  in  use  in  the  air  freight  terminal. 
The  keyboard  on  the  controller  for  the  lathe  is  vertical.  If  this  is  exten¬ 
sively  used,  it  will  cause  elbow  and  shoulder  problems.  If  use  is  inter¬ 
mittent,  this  is  not  a  problem, 
changed. 


T  -P 
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jsc  is  frequent  the  design  needs  to  be 


A  male  wonken  was  ob*enved  lifting  a  section  of  wheel  homing  weighing 
about  37  lb*  and  placing  the  pant  in  a  lange  milling  machine. 
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Because  of  the  configuration  of  the  milling  machine.,  the  maker  had  to 
actually  ctimb  into  the  machine  to  load  the  pant  on  the  center  spindle  of  the 
machine .  This  lift  pose s  a  risk  for  shoulder,  knee,  and  low  back  injury 
because  of  the  excessive  reach  distance  between  the  front  of  the  machine  and 
the  center  of  the  machine.  The  distance  between  the  front  of  the  machine  and 
the  location  of  the  center  spindle  where  the  part  had  to  be  loaded  was 
approximately  30  inches ,  which  exceed*  the  25  inch  maximum  allowed  by  the 
revised  lifting  equation  N10SH  (1990).  The  simplest  and  only  solution  for 
this  lifting  job  is  to  install  and  use  a  jib  crane  or  floor-mounted  knuckle 
crane  to  load  the  wheel  housings  into  the  machine. 

B.  Building  225,  Station  12:  It  performs  specialized  sheet  metal  work 
for  parts  of  the  F-4  tail  section. 

CAUSE  OF  PROBLEM 

Rivet  guns  are  not  available  with 
different  grips  to  allow  for 
position  changes. 

Jigs  for  holding  various  parts  are 
not  available,  causing  workers  to 
improvise  positioning  parts. 


Bucking  bars  are  poorly  designed, 
creating  pressure  on  palms  of  the 
hand  when  used. 

Table  heights  were  not  adjustable. 

Overhead  tool  balancers  were  not 
available. 


SOLUTION 

Purchase  riveters  that  have  both 
inline  and  pistol  grip  handles. 


Jigs  should  be  designed  to  hold 
parts  in  appropriate  positions  so 
workers  do  not  have  to  bend,  kneel 
or  lean  into  position  to  work  on  the 
part. 

Design  a  better  bucking  bar  and  use 
bucking  gloves  that  have  polysor- 
bethane  pads  to  help  absorb  shock. 

Table  heights  should  be  adjustable. 

Install  tool  balancers  at  each 
station. 


The  work  requires  the  assumption  of  many  poor  postures  and  involves 
the  use  of  high  force,  rapid  onset,  and  vibrations  from  rivet  guns.  The 
bucking  bars  necessary  to  obtain  access  to  the  confined  spaces  within  the  tail 
section  are  small,  poorly  designed  and  have  been  a  significant  contributory 
cause  of  numerous  cases  of  median  nerve  damage  in  personnel  in  this  area.  The 
rivet  guns  are  not  ergonomically  designed.  There  is  no  provision  for  changing 
grips  in  order  to  minimize  poor  wrist,  arm  and  body  positioning  while  working. 
There  is  a  definite  need  for  appropriate  jigs  to  hold  parts  in  position  while 
being  worked  on.  Some  workers  were  observed  placing  parts  on  the  floor  and 
sitting  astride  them  while  holding  arms  and  bodies  in  extremely  awkward 
postures  in  order  to  accomplish  the  required  tasks.  If  appropriate  design 
cannot  be  accomplished  locally,  there  are  many  companies  which  specialize  in 
solving  such  problems.  Even  though  the  task  performed  may  be  slated  for 
termination  in  the  not  too  distant  future,  properly  designed  jigs  can  be 
transferred  to  other  tasks  in  other  locations.  There  are  no  take-up  reels  or 
other  tool  balancing  devices  available.  These  would  be  an  immense  help  in 
this  shop. 
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Bucking  bars,  in  general,  are  not  well  designed.  There  is  a  need  for 
such  design.  Perhaps  local  design  engineers  could  collaborate  with  local 
medical  personnel  to  design  ones  better  suited  to  the  human  hand  than  those 
available  on  the  market.  While  looking  into  that  possibility,  we  recommend 
the  purchase  of  bucking  gloves  with  polysorbethane  pads.  While  it  is  true  no 
good  study  addresses  the  use  of  these  gloves  in  riveting,  they  have  been 
adequately  studied  in  other  uses.  These  studies  show  quite  clearly  that  these 
pads  are  very  good  at  transferring  loads  to  broad  areas  from  small  impact 
points.  They  are  also  quite  good  at  transferring  vertical  force  to  the 
horizontal  plane.  It  is  therefore  reasonable  to  assume  that  they  would  be 
effective  in  translating  the  point  forces  generated  by  the  bucking  bars  to  a 
broader  area  of  the  hand  and  in  dissipating  the  force  horizontally.  In  our 
opinion,  it  is  reasonably  medically  certain  that  the  bucking  bars  have  been  a 
major  contributor  to  the  very  high  rate  of  operative  median  nerve  damage  in 
this  unit  and  that  use  of  the  glove  will  be  of  significant  benefit  in  reducing 
this  injury.  The  cotton  gloves  in  use  in  this  section  are  inappropriate. 

They  have  a  slick  surface  and  require  the  operator  to  exert  increased  force  to 
grip  the  tool,  thus  increasing  fatigue,  decreasing  productivity  and  increasing 
the  risk  of  injury.  Appropriate  gloves  with  gripping  surfaces  are  available. 
The  tools  themselves  should  be  slated  for  replacement  with  appropriate  tools 
with  vibration  dampeners.  Since  this  is  a  long  range  goal,  appropriate 
dampening  material  should  be  placed  on  current  tools. 

During  the  repair  process,  workers  were  observed  standing  on  a  work 
table  to  flatten  a  piece  of  sheet  metal.  With  the  metal  so  flattened,  they 
bent  over  and  used  a  scribe  to  mark  the  surface  of  the  metal  for  cutting  and 
drilling.  Once  appropriately  marked  and  cut  they  once  again  mounted  the  table 
to  hold  the  metal  with  their  weight  while  bending  over  to  drill  holes  for  the 
rivets.  This  operation  is  totally  unnecessary.  The  use  of  appropriately 
designed  jigs  and  clamps  will  accomplish  this  task  with  far  greater  speed  and 
efficiency  and  far  less  fatigue  and  risk  of  injury. 

Wonken^,  we' ie  obsenved  aiveting  and  de-'iiveting  s matt  section*  o{)  the 
aincnaft  In  the  shape  0( \  cone s.  The  pnoblems  o{ \  awkwaad  hand  and  shoulden. 
posture s,  exposu' ie  to  vibration,  the  use  of  f onceful  hand  motion*  observed 
he ne  were  similar  to  the  ergonomic  problem*  observed  in  waken*  doing  similar 
job 6  identified  in  Bldg  265.  The  recommendation*  al*o  a> ie  similar: 

(I)  instatX  overhead  tool  balancen*  to  *a*pend  the  tool*  to  reduce  the  fatigue 
a**ociated  with  holding  the  tool,  (2)  consider  the  u*e  of  *pecialized  work 
fixture &  and/on  adju*table  lift  tables  to  pn.opexl.ij  po*ition  and  * ecune  the 
monk  pieces,  and  (3)  purchase  some  vibration  absorbing  gloves  that  provide 
sufficient  friction  to  hold  the  tools  without  the  need  to  increase  gnip  fon.ce 
to  compensate  f on.  the  gloves.  You  may  have  to  consult  with  a  design  engineer 
and  with  the  employees  to  ascentain  what  would  be  the  most  vensatil.e  and 
suitable  fixtun.es  to  hold  the  wonk  pieces  that  are  nonmally  repaired. 

C.  Building  265,  Bonding  and  Honeycombing  Sheetmetal  Shop:  It  has  many 
of  the  same  problems  that  Station  12  has. 
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CAUSE  OF  PROBLEM 


SOLUTION 


Problem/Sol utions  from  the  previous  section  (Station  12)  also  apply  here. 


Jigs  for  large  parts  are  moveable, 
however,  they  are  rarely  adjusted 
because  of  the  complexity  and  time 
requi red. 

Some  stations  use  plywood  platforms 
that  are  not  adjustable  and  have  no 
jigs  available. 


Make  large  jigs  more  easily 
adjustable. 


Replace  platforms  with  adjustable 
lift  tables.  Construct  jigs  for 
parts. 


The  remarks  above  regarding  tools,  postures,  gloves,  and  jigs  are  all 
applicable  in  this  area.  To  some  extent,  some  of  the  poor  postures  are  worse 
in  this  shop  due  to  the  immobility  of  the  large  parts  being  worked.  The  jigs 
are  movable  but  are  rarely  moved  because  it  requires  the  use  of  the  overhead 
crane  to  change  position  of  the  part.  Some  of  the  work  stations  do  not  have 
jigs  but  use  plywood  platforms  which  cannot  be  adjusted.  The  poor  postures, 
high  impacts  and  repeated  actions  involved  in  this  work  have  resulted  in  an 
unusual  number  of  cumulative  trauma  injuries.  In  general  the  corrective 
actions  suggested  above  will  be  applicable  here  as  well. 

The  following  statements  follow  in  sequence  the  NIOSH  videotape  taken 
during  the  survey: 

The  fiKAt  wonken  obAenved  woa  Aubjected  to  a  aq.kX.za  of  mkwand  and 
Atatic  poAtuneA  w kilo.  grinding  nX.vo.tA  0( \f  a  tango,  flat  Aection  0( \  the.  ain- 
cnaft,  which  Xa  noAting  on  a  pain  of  Am  honAOA .  ObAenved  poAtunoA  ind.uded 
Aquatting,  extneme  flexion  at  the.  waiAt,  wniAt  extenAion,  and  nock  f \lexion . 
Thit>  iA  an  example  of  the  wonken  adapting  to  the  conAtnaintA  impoAed  by  the 
wonk  mateniatA  and  job  taAk.  The  uAuat  Aotution  to  thiA  pnohlem  Xa  to  UAe  a 
mobile  and  anticulated  fixtune  to  hold  the  mdtenial  in  vaniouA  poAitionA  to 
allow  the  wonken  to  aAAume  a  mone  nonmat  and  upnight  poAtane.  A  pedeAtal 
vacuum-Atyle  0( \  induAtnial  manipulation,  which  Xa  available  commencially  fnom  a 
numben  of,  companieA  Apecializing  in  manual  handling  deviceA,  would  pnovide  the 
moAt  complete  Aotution.  InduAtnial  manipulatonA  can  be  uAed  to  hold  and 
poAition  a  vaniety  of  matenialA  of  diffenent  AhapeA  and  weightA.  Although 
thoAe  deviceA  tend  to  be  expenAive,  they  ane  by  deAign  mone  genenic  in  thein 
application ;  thenefone,  ane  mone  adapted  to  low-volume  cuAtom  wonk  whene 
individual  matenial  holding  fixtuneA  might  be  too  noAtnictive  on  Aimply 
impnactical. 


Anothen  pnohlem  Xa  that  the  wonken  obAenved  woa  uAing  cotton 
glovoA  that  pnovide  a  low  coefficient  of  fniction  (COF).  dJonkeaA  who  uAed 
cotton  glovoA  muAt  compenAate  fon  about  a  251  Ioaa  of  gnip  Atnength;  and 
conAequently ,  cotton  glovoA  often  nequine  the  wonkenA  to  apply  excoAAive 
manual  f once  to  maintain  contnol  of  thein  wonk  toolA .  7  necommend  the  < >Ae  of 

a  glove  with  a  highen  COF,  Auch  oa  a  leathen  glove  with  nubbenize  f ingen 
AtnipA  and  Aome  fonm  of  vihnation  abAonbing  qualitioA.  Raynaud' a  dUeoAe  Xa 
common  among  gnindenA .  A  numben  of  anti-vibnation  gloveA  ane  available  on  the 
manket.  You  may  leave  to  punchaAe  AampteA  fnom  diffenent  vendonA  and  have  the 
wonkenA  Aelect  and  uAe  thoAe  wonk  gloveA  that  beAt  fit  thein  needA . 
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The  second  wonken  shown  in  the.  video  tape,  « m  drilling  out  rive  ‘s 
on  a  large  ainc.na.ht  section  that  was  held  in  a  vertical  position  by  a  large 
hixtune.  It  is  appanent  that  a  high  level  oh  manual  honce  is  nequined  hon 
this  drilling  openation.  This  is  a  ease  in  which  the  tool  appeans  to  be 
ill-suited  ( [oh  the  job.  One  solution  is  to  pnovide  a  heavien  and  langen  powen 
drill  that  is  suspended  ovenhead  by  a  tool  balancen.  With  a  langen  and 
heavien  tool  that  is  also  suspended,  less  manual  honce  should  be  nequined  to 
penhonm  this  type  oh  job.  In  addition,  the  wonken's  dnill  bits  need  to  be 
inspected  and  shanpened  on  a  negulan  basis.  Applied  honce  can  be  neduced  ih 
the  wonken  has  access  to,  and  uses,  shanpen  dnill  bits  made  oh  high  gnade 
steel.  Ultimately,  the  solution  to  the  biomechanical  stnesses  imposed  by  the 
di{) h '.cult  job  oh  de-niveting  is  to  jj-cttcf  a  betten  tool  on  system  h°n  nemoving 
nivets.  Identihying  such  tools  should  be  a  high  pnionity. 

The  hounth  wonken  shown  in  the  video  tape  appeaned  to  have 
developed  his  own  de-niveting  device.  He  used  this  custom  tool  as  a  "hori- 
zontal  dnill  pness"  to  incnease  his  levenage  as  he  dnilled  out  the  nivets  in 
the  aincnaht  panel.  Despite  the  wonken's  use  oh  his  customized  levenage  tool, 
the  wonken  was  obsenved  leaning  into  the  tool  using  his  body  weight  to  honce 
the  dnill  bit  thnough  the  nivet  head.  1  was  sunpnised  he  wasn't  bneaking 
dnill  bits.  It  is  evident  h^om  this  wonken's  custom  dnill  holden,  and  the 
stnesshul  body  postunes  exhibited  involving  extensive  and  honcehul  shoulden 
extensions  and  wnist  extensions ,  that  these  de-niveting  jobs  need  to  be 
nedesigned.  A  pnionity,  noted  above,  is  the  need  to  identihy  and  implement  a 
less  stnesshul  method  hon  nemoving  nivets.  1  considen  these  de-niveting  jobs 
highly  stnesshul  hon  even  the  stnong  young  men  who  wene  obsenved  penhonming 
these  jobs.  Based  on  my  expenience,  these  jobs  will,  lead  to  musculoskeletal 
symptoms  chanactenized  by  ovenexention  involving  the  wonkens'  hands,  shouldens 
and  low  backs . 

In  the  next  wonk  sequence,  two  men  wene  hiim^d  wonking  togethen 
niveting  what  appeaned  to  be  a  tall  section  oh  an  aincnaht.  This  job  also 
involved  signihicant  manual  honces  to  hold  a  "bucking  ban"  in  place  and  to 
position  the  niveting  gun.  Ovenhead  tool  balancens  could  he  installed  to 
suspend  the  tools  at  the  pnopen  height  and  neduce  the  hotigue  nequined  to  hold 
the  tools.  Again,  some  awkwand  postunes  wene  evident  hene  that  could  be 
neduced  with  appnopniate  hix-tunes  on  industnial  manipulators .  Such  hex  tunes 
would  allow  the  wonk  piece  to  be  positioned  closen  to  waist  level  nathen  than 
having  the  wonkens  stand  on  boxes  and  wonk  with  thein  anms  elevated.  Wonking 
postunes  involving  elevated  anms  and  honcehul  activities  ane  associated  with  a 
numben  oh  chnonic  shoulden  complaints.  See  Table  1,  p.  22  in  Putz-Andenson 
manual  on  cumulative  tnauma  disondens  (1988) .(Appendix  E ) 

Another  wonken  was  ((-timed  in  a  seated  pasture  using  a  dnill  to 
remove,  nivets  h^om  a  small  aincnaht  panel.  Many  oh  the  previous  comments 
apply  hene.  Obviously,  the  workstation  and  chain  used  hene  ane  inappropriate 
hon  this  job.  Agai.n,  an  articulated  manipulator  on  hixtune  coulA  be  used  to 
hold  and  position  the  wonk  piece  to  neduce  the  awkwand  hand  and  am  postunes 
used  in  this  drilling  operation.  Rather  than  being  able  to  position  the 
material,  the  wonken  was  seen  drilling  underneath  hrom  the  bottom  up,  which  is 
mechanically  unsound  and  potentially  dangerous.  A  hixtune  also  is  needed  to 
hold  the  material  in  place  to  allow  the  wonken  to  assume  less  stnesshul.  wonk 
postures.  Agai.n,  an  overhead  toot,  balancen  should  be  installed. 
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An  oU.Kpomn.zd  reverberating  Aanden  woa  demonAtnated  {$on  our 
viewing  by  a  wonken  who  noted  the  exceptive  hand  vibKation  aAAociated  with  the 
uAe  oi  thiA  toot.  Some  fionm  oi  vibration- abA orbing  glove  Ia  neeommended 
hene.  A a  I  undenAtand,  thiA  sanding  job  Ia  performed  only  intenmittently  by 
the  wonkenA.  Total  expoAune  time  to  vibration  Ahoul.d  be  monitoned  to  enAune 
that  it  doeA  not  exceed  the  limitA  neeommended  in  the  necent  N10SH  Cnitenia 
Document  on  Hand-Anm  Vibration. 

A  wonken  woa  obAenved  and  filmed  Atnipping  the  metal  Akin  fanom  a 
Aection  0^  the  aircraft.  A  Amall  a  coning  tool  with  a  notating  cUac  woa  uAed 
to  cut  a  channel  in  the  Akin.  A  chiAel  woa  then  uAed  to  lifat  the  edge  o{,  the 
metal  Akin.  Once  an  edge  woa  expoAed,  a  long  ban  woa  uAed  to  noil  up  the 
Akin,  like  opening  a  Aandine  can.  Although  thiA  job  nequineA  Aome  ionce^ul 
anm  and  wnibt  motion,  the  uAe  ofi  the  long  Atnipping  ban  pnovideA  a  good 
mechanical  advantage.  To  Aecune  the  work  piece  on  the  bench,  a  lange 
cylindrical  object  in  the  Ahape  ofi  a  co^ee  can,  acting  oa  a  counten  weight, 
woa  placed  on  the  wonk  piece.  ThiA  Ia  a  potential  Aa^ety  hazand.  the 
wonken  applieA  too  much  downward  & once ,  the  counten  weight  could  eaAily  be 
catapulted  o{\i  the  bench,  Atniking  the  wonken.  ThiA  example  nepneAentA  yet 
another  job  where  a  fixture  Ahould  be  uAed  to  Aecune  and  poAition  the  wonk 
piece  to  allow  the  wonken  to  adjuAt  the  wonk  piece  to  provide  more  bio- 
mechanically  Aound  wonk  poAtuneA. 

D.  Building  849:  Heavy  crating 
CAUSE  OF  PROBLEM 

Table  heights  were  not  adjustable 
and  were  too  wide. 

Tool  balancers  were  not  available 
for  nailers  that  weigh  6. 5-7. 5  lbs. 

Workers  manually  handle  lumber,  cut  it  on  power  saws,  and  construct 
crates  using  nail  and  staple  guns  and  hammers.  Body  part  discomfort  forms 
were  completed  on  17  workers  in  the  shop.  On  a  scale  from  1  to  10,  no 
discomfort  to  maximum  discomfort,  body  parts  were  assessed  by  each  individual 
at  the  beginning  of  the  shift  (0700),  midday  (1200),  and  the  end  of  shift 
(1430).  Of  the  17  workers,  7  constructed  crates,  6  cut  soft  blocking  (foam, 
cardboard)  and  4  cut  wood.  (Appendix  C) 

Very  little  discomfort  was  noted  by  workers  on  the  initial  body  part 
discomfort  form  completed  at  0700.  By  1200  hours  the  right  wrist,  hand,  mid 
to  lower  back  and  right  and  left  lower  legs/feet  were  marked  by  several 
workers  as  experiencing  weak  to  moderate  discomfort.  On  the  end  of  shift  form 
the  areas  just  cited  increased  in  discomfort  and  the  right  and  left  shoulders 
also  increased.  It  should  be  noted  that  by  the  end  of  shift  the  mid  to  lower 
back  and  both  lower  legs  and  feet  were  giving  13  out  of  17  workers  some 
discomfort.  See  Appendix  C.  Discomfort  ratings  were  totaled  for  each  body 
part  by  time  of  day. 

Table  heights  ranged  between  30  and  34  inches  and  were  not  adjustable. 
Nail  guns  weighed  6.5  to  7.5  pounds  depending  on  the  size  nail  in  use. 


SOLUTION 

Convert  existing  tables  to  ones  that 
adjust  and  are  narrower. 

Install  balancers  for  each  station. 
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Counter  weights  for  tool  suspension  were  not  in  use.  Gloves  available  for  use 
were  made  of  cotton  or  suede,  materials  that  are  not  appropriate  for  handling 
tools.  Table  heights  should  be  adjustable  so  varying  heights  of  workers  can 
be  accommodated.  Using  platforms  for  the  shorter  workers  would  be  acceptable 
as  long  as  they  were  large  enough  to  allow  movement  and  not  contribute  to 
falls.  Power  tools,  nail  and  staple  guns,  should  be  suspended  on  counter 
weights  to  allow  all  weight  to  be  supported.  This  will  prevent  workers  from 
having  to  support  these  heavy  tools  during  use.  Having  the  tools  suspended 
will  also  keep  them  in  reach  and  out  of  the  way.  Gloves  should  be  made  of 
materials  that  have  a  gripping  surface  on  the  palms  and  fingers.  Smooth 
gloves  prevent  a  good  grip  and  cause  the  worker  to  increase  the  force  applied. 

In  this  work  area,  Remote  worker u>  were  engaged  in  constructing  crates 
hor  shipping.  A  in.  powered  nailers  weighing  between  6.5  lb*,  and  7.5  lbs.  were 
used  to  assemble  the  crates  on  large  tablet* ,  34.5  in.  high  and  approximately 
60  in.  wide.  In  addition  to  the  observed  trunk  flexion,  excessive  shoulder 
flexion  and  abduction  wat>  observed.  The  weight  o h  the  tool  also  contributed 
to  high  levels  oh  applied  grip  iorce,  accelerating  arm  fatigue  and  hand 
tendonitis.  All  o h  the  jobs  in  the  heavy  crating  operation  could  benefit  &rom 
the  use  oh  overhead  tool  balancers.  For  the  majority  oh  the  carpentry  jobs 
observed,  the  work  table  was  too  high.  Adjustable  work  tables  ( commercially 
available  and  labeled  as  "lifit  tables")  are  needed.  These  tables  can  be 
readily  lowered  and  raised  by  the  worker  as  required.  Moreover,  the  work 
tables  were  too  wide  h or  the  jobs  observed,  resulting  in  workers  having  to 
lean  over  the  table  or  walk  around  to  the  other  side  oh  the  table  to  complete 
the  operation.  Rotating  table  tops,  such  as  a  "lazy  susan"  that  allow  the 
work  material  to  be  positioned  in  h \ront  oh  the  worker  would  reduce  some  oh  the 
leaning,  bending,  and  walking  required  to  do  the  job.  Workers  were  observed 
nailing  hrom  underneath  the  material,  pointing  the  nailer  upmoards  towards 
their  ^ace.  This  is  a  potential  sahety  hazard  that  could  be  remedied  with  a 
mercury  switch  that  would  disengage  the  trigger  mechanism  when  the  nailer  is 
tilted  upside  down.  The  manuhacturer  oh  the  nailer  ( SENCO )  should  be 
consulted  about  installing  a  sahety  device  in  the  nailer  gun  to  prevent  the 
tool  operating  in  this  position. 

E.  Building  900:  Freight  Terminal 

CAUSE  OF  PROBLEM 

Manual  lifting  required  to  load 
pallets  can  cause  workers  to  handle 
items  up  to  70  lbs  and  tires  up  to 
250  lbs. 


SOLUTION 

Lifting  assist  devices  should  be 
installed  to  handle  items  over 
50  lbs. 


Pallet  loading  performed  here  requires  substantial  manual  lifting. 
During  our  observations  the  terminal  was  not  busy  and  therefore  the  pace  for 
loading  was  relaxed.  On  the  conveyer  side  of  the  terminal  most  of  the  large 
items  are  loaded  with  fork  lifts.  The  majority  of  the  boxes  weighed  25  pounds 
or  less.  Occasionally  boxes  weigh  up  to  70  pounds.  Tires  for  varying  air¬ 
craft  could  weigh  up  to  250  pounds  and  are  difficult  to  handle.  There  is 
tire/wheel  handling  equipment  available  on  the  market.  (Appendix  B) 
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A  wonken  was  obsenved  building  a  pallet  fan  aln  tnanspont.  Vuning  oun 
peniod  of  obsenvation,  the.  wonken  was  able  to  load  the  pallet  in  a  leisunely 
mannen.  All  packages  that  wene  canni.ed  wene  les- b  than  25  lbs,  well  within  the 
N10SH  [1981,  1990)  guidelines  fan  manual  lifting.  The  conveyen  system, 
howeven,  is  capable  ot \  handling  loads  up  to  75  lbs.  Loads  that  exceed  50  lbs 
should  be  pnominently  labeled  with  a  wanning  sticken  identifying  the 
nequinement  to  use  automated  lifting -assist  devices,  such  as  overhead  hoists 
mounted  on  a  small  mobile  gantny  on  use  of  a  jib  cnane. 

F.  Fuel s  Control : 

CAUSE  OF  PROBLEM  SOLUTION 

Hose  on  the  R-9  truck  would  jam  Uptake  reel  is  too  narrow  for  size 

while  being  extended.  of  hose;  reel  should  be  widened. 


The  hose  on  the  R-9  truck  would  jam  while  operators  were  pulling  the 
hose  out  causing  them  to  be  jerked  off  their  feet.  The  uptake  reel  is  too 
narrow  to  wind  the  hose  properly  and  it  backlashes  suddenly  when  being  pulled 
out.  It  has  pulled  two  operators  off  their  feet  as  they  were  unreeling  the 
hose.  The  solution  to  this  problem  is  to  widen  the  reel,  thus  permitting  the 
hose  to  be  rewound  without  overlapping  itself. 

The  injury  rate  in  this  shop  is  16.67  back  injuries  per  100  employees 
per  year.  This  is  twice  the  national  average  rate  for  all  injuries  per  100 
employees.  Because  of  this  rate,  LVRS  at  Maxwell  was  contacted  by  phone  in 
November  1990.  According  to  LVRS  no  other  bases  are  having  problems  with 
injuries  and  the  R-9.  This  lack  of  reported  injuries  is  most  likely  a 
reporting  problem  rather  than  a  true  absence  of  injuries  because  LVRS  stated 
that  other  bases  have  attempted  to  modify  the  reel  on  their  own.  This  means 
that  others  are  having  some  form  of  trouble  which  made  them  look  at 
modification. 

The  seriousness  of  this  injury  rate  warrants  an  investigation  of  the 
design.  Careful  equipment  design,  not  employee  training,  must  be  the  first 
line  in  preventing  injuries. 


IV.  MEDICAL  RECORDS  REVIEW:  LCDR  Patricia  Schnitzer  was  provided  a  current 
listing  (October  1988-October  1990)  of  the  CTD  cases  from  the  PHOENIX  data 
base  for  review.  There  were  a  total  of  79  cases.  Medical  records  of  16  cases 
reported  from  workers  in  t'he  four  areas  that  were  surveyed  during  the  visit 
were  reviewed:  station  12  sheet  metal  (Building  225),  heavy  crating  (Building 
849),  bonding/honeycombing  and  stabilators  (Building  265). 

A.  Of  the  16  medical  neconds  ,  all  wonkens  had  been  nefenned  to  on  fnom  a 
pnivate  physician  though  it  was  not  always  possible  to  ascentain  the  sequence 
of  events,  it  appeans  that  these  wonkens  neceived  the  majonity  of  thein 
tneatment  and  diagnostic  pnocedunes  fnom  pnivate  physicians.  As  a  nesult,  the 
clinic  medical  necond  did  not  always  have  detailed  chnonoiogy  of  the  wonken's 
cli.nical  count* e .  In  addition,  It  is  possible  that  nesults  of  diagnostic 
pnocedtxnes  may  not  have  been  sent  to  the  clonic  and  ane  thenefone  not 
available  in  the  medical  necond. 
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8.  Limited  or  light  duty  was  prescribed  { {on.  oJUL  16  workers.  One  worker 
was  on  light  duty  fton.  1  month  with  net  o lotion  oh  the  problem,  but  typically 
these  workers  were  unable  to  pen.hon.rn  their  nonmal  duties  hofl  peniods  oh  4-15 
months.  Five  workers  changed  jobs  penmanently  and  two  othenA  wene  recommended 
hor  a  penmanent  job  change  by  'he  physician. 

C.  Five  oh  the  16  wonkenA  had  CTVs  which  nequined  sungical  intervention 
within  2-10  months  oh  initial  presentation  to  the  occupational  medicine 
clinic.  Two  oh  these  wvrkers  undeniveni  bilateral  carpal  tunnel  releaAe 
surgery.  Results  oh  ENG  and/or  nerve  conduction  studies  were  present  in  7  oh 
the  1 6  chants . 

V.  Based  on  the  medical  record  review,  LCVR  Schnitzer's  impression  is 
that  the  PHOENIX  surveillance  system  identihies  the  more  severe  C TV  cases.  It 
is  likely  that  these  cases  merely  rehlect  the  tip  oh  the  iceberg  in  terms  oh 
CTV  prevalence  at  Hill  AFB.  A  survey  might  be  considered  to  establish 
prevalence  oh  CTV  symptoms  in  the  workers  at  Hill  AFB.  A  survey  woul.d  serve 
two  purposes.  It  would  identihy  work  zones  with  the  highest  prevalence  oh  CTV 
symptoms  in  workers,  and  identihy  risk  $ actons  h0> 1  CTVs.  Expected  outcomes 
oh  a  survey  include  the  abitity  to  ehh^etively  target  high-risk  jobs  her 
intervention  strategies  and  establishing  baseline  prevalence  to  which  post¬ 
intervention  prevalence  can  be  compared.  This  comparison  woul.d  allav  hor 
ehhzetive  evaluation  oh  intervention  strategies  . 

E.  In  lieu  oh  a  large  scale  study,  it  might  be  more  h^rsible  to  initiate 
a  screening  program  hor  CTV  symptoms  among  workers  in  high  risk  work  zones. 
Such  routine  screening  programs  currently  exist  at  Hill  AFB  hor  monitoring 
hearing  capability  among  workers  in  noisy  work  zones.  In  hoot,  during  the 
walk  through  workplace  inspections ,  it  was  noted  that  many  oh  the  workers 
exposed  to  repetitive  manual  tasks  were  also  exposed  to  noise.  This  observa¬ 
tion  was  confirmed  during  the  medical  record  review  as  most  oh  the  records  I 
reviewed  contained  reports  oh  annual  ajidiometric  testing.  Thus,  the  cost  oh  a 
CTV  symptom  monitoring  program  could  be  minimized  by  obtaining  the  CTV  symptom 
inhormation  at  the  time  oh  the  worker's  audiometric  test.  Early  identihica- 
tion  oh  workers  with  CTV  symptoms  would  allow  h0> 1  The  implementation  oh  non- 
invasive  interventions  which,  in  turn,  may  prevent  progression  oh  the 
condition. 


V.  COMMENTS:  The  following  comments  are  from  Roger  C.  Jensen,  Ph.D., 

Division  of  Safety  Research,  N I  OSH  -  His  statements  are  based  on  a  solution 
priority  going  from  elimination  to  substitution  to  control. 

A.  Eiirn< not i.  m:  The  hirst  comment  concerns  the  handling  oh  brake  drums. 

As  the  process  is  understood,  brake  drums  are  rebuilt  in  Building  507  and 
manually  placed  in  a  large  wooden  crate.  The  crate  is  then  transported  to 
Building  849  hor  temporary  storage.  Eventually ,  someone  with  the  Vistribution 
Vivision  in  Building  849  manually  lihts  the  brake  drums  out  oh  the  wooden 
crate  and  puts  them  in  smaller  containers  hor  shipping.  It  should  be  possible 
to  eliminate  the  manual  load  handling  task  in  the  Vistribution  Center  by 
having  someone  in  Building  507  pul  the  brake  drums  into  smaller  containers 
instead  oh  into  large  wooden  crates.  This  approach- -elimination  oh  a 
hazardous  operation--is  the  preherred  approach. 
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B.  Subs  ti tut ion :  If  elimination  is  not  a  realistic  option,  the.  substitu¬ 
tion  approach  should  be  considered.  An  application  o f  this  approach  may  be  in 
the  air  freight  terminal,  where  pallets  are  loaded  f or  shipment.  The  items  to 
be  loaded  are  delivered  to  the  loading  area  on  roller  conveyers .  Workers  pick 
up  the  items  at  a  f ixed  height  from  the  conveyer,  carry  it  to  the  pallet,  and 
place  it  on  the  pallet ,  The  work  rule  is  that  items  weighing  up  to  70  pounds 
may  be  lifted  by  one  worker.  The  risk  of,  back  injury  can  be  reduced  by 
changing  this  rule  to  50  pounds  and  using  materials  handling  equipment  for 
items  over  50  pounds.  Two  possibilities  for  materials  handling  equipment  are 
suggested  for  consideration  by  the  Hill  AFB  engineers.  The  first  would  be  a 
portable  chute  to  allow  items  to  be  slid  downward  from  the  conveyer  onto  the 
pallet.  The  essence  of  this  approach  would  be  the  substitution  of  gravity  for 
human  back  muscles  as  the  source  of  power  for  the  transfer.  It  would  not  need 
to  be  any  more  sophisticated  than  a  typical  slippery -slide  found  on  a  chil¬ 
dren’s  play  ground.  It  would,  of  course,  need  some  sort  of  hooks  to  attach  to 
the  edge  of  the  conveyer  or  be  self  supporting.  The  second  possibility  would 
be  to  install  a  chain  hoist  for  each  pallet  loading  platform  with  suspension 
extending  over  each  platform  and  the  adjacent  section  of  the  roller  conveyer. 
If  either  of  these  can  be  accomplished,  establishment  of  a  work  rule  that 
equipment  be  used  for  any  item  weighing  over  50  pounds  is  recommended. 

C.  Control:  The  third  general  approach  is  to  control  the  level  of 
hazardous  energy  experienced  by  the  worker.  An  opportunity  for  application  of 
this  approach  was  observed  in  the  container  fabrication  area  of  Building 

S49.  Two  workers  were  building  panels  for  wooden  crates.  Both  stood  on  the 
same  side  of  a  large  table.  They  had  to  reach  36  inches  in  front  of  their 
body  to  shoot  fasteners  into  one  side  of  the  panel.  It  would  be  helpful  to 
have  a  table  36  inches  wide  in  the  work  area.  Then  the  two  workers  could 
stand  on  opposite  sides  of  a  panel.  Each  would  be  able  to  easily  reach  across 
half  the  panel  for  shooting  fasteners.  This  would  reduce  the  level  of  bio¬ 
mechanical  stress  in  the  bach  and  shoulders,  and  reduce  risk  of  developing  a 
cuinulative  trauma  disorder,  it  would  also  be  helpful  if  the  work  tables  were 
adjustable  in  height. 

The  use  of  gloves  is  also  an  application  of  the  control  approach.  In 
Building  165,  a  hand-held  powered  rotary  Sander  is  used  to  smooth  wing  flaps, 
ailerons ,  and  other  components  of  wings  and  stabilizers .  One  hand  holds  the 
handle  and  trigger  while  the  second  hand  applies  pressure  to  the  sander.  A 
vibration  damping  glove  on  the  second  hand  would  help  control  the  level  of 
vibration  energy  reaching  the  hand. 

Gloves  with  impact:  attenuation  pads  in  the  palm  are  strongly  recom¬ 
mended  for  holding  the  bucking  bar  in  the  riveting  operations  performed  in 
Building  225,  Sheetmetal  Station  12.  Numerous  other  riveters  would  probably 
benefit  from  gloves,  but  other  riveting  operations  were  not  observed  closely. 
It  may  be  appropriate  for  some  riveters  to  use  different  types  of  gloves  on 
their  two  hands,  e.g.,  a  leather  glove  to  hold  the  riveting  gun  and  a  glove 
with  impact  attenuation  pads  in  the  palm  for  the  hand  that  holds  the  bucking 
bar.  It  might  he  useful  to  provide  several  glove  models  for  workers  to  try 
out-  They  would  probably  be  the  most  effective  judges  of  which  type  glove 
would  best  suit  their  needs . 

D.  In  addition  to  the  above  suggestions,  research  literature  citations 
are  provided  at  Appendix  D  and  may  be  consulted  for  more  information. 
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VI.  CONCLUSIONS 


This  ergonomic  survey  was  a  large  step  forward  in  establishing  a 
comprehensive  ergonomics  program  at  Hill  AFB.  Although  only  a  relatively  few 
job  practices  were  reviewed  during  this  survey,  the  recommendations  in  this 
report  have  validity  at  many  other  work  areas  on  Hill  AFB  and  other  Air  Force 
installations . 
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APPENDIX  A 

Request  for  Ergonomic  Survey 
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ntPLY TO 
ATTN  OP 


SGPM 


DEPARTMENT  OF  THE  AIR  FORCE 
UNITED  STATES  AIR  FORCE  HOSPITAL  HILL  (AFLC) 
HILL  AIR  FORCE  BASE,  UTAH  84056-5300 


0  3  OCT  iggo 


•U.JICT-  Request  for  Ergonomic  Assessment  at  Hill  APB 


to:  APOEHL/CC 

1.  Over  the  past  18  months  Hill  AFB  has  been  experiencing  an 
increase  in  the  number  of  upper  extremity  cumulative  trauma  dis¬ 
orders  with  38  such  conditions  diagnosed  since  Jan  90.  Although  we 
reduced  our  back  injuries  by  30%  during  FY90  (263  in  FY89  vs  175  in 
FY90)  through  extensive  training  and  the  use  of  back  belts,  we 
fully  recognize  that  if  we  are  to  make  additional  gains  in  this 
area,  sound  ergonomic  principles  must  be  applied  to  job  design. 

2.  Because  of  our  lack  of  expertise  in  ergonomics,  we  previously 
requested  that  the  NIOSH  Division  of  Safety  Research  (DSR)  perform 
an  Ergonomic  Health  Hazard  Evaluation  (HHE)  at  Hill  AFB.  During 
July,  Dr  Rodger  Jensen  of  DSR  visited  our  installation  and  per¬ 
formed  a  pre-survey.  He  was  given  an  extensive  tour  of  the  work 
areas  where  we  are  experiencing  the  majority  of  our  ergonomic 
disorders. 

3.  We  were  recently  informed  by  DSR  that  they  are  not  certain  that 
they  will  be  able  to  perform  the  HHE  due  to  funding  constraints. 

In  light  of  this,  our  occupational  health  working  group  and  the 
Installation  Occupational  Health'  and  Safety  Council  have  decided 
that  we  can  wait  no  longer  for  the  assistance  of  NIOSH  as  we  are 
anxious  to  find  solutions  to  our  problems.  I  am  aware  that  a 
number  of  AFOEHL  personnel  have  recently  received  extensive  ergo¬ 
nomic  training.  Because  of  this,  I  am  requesting  that  AFOEHL 
perform  an  ergonomic  assessment  to  include  a  number  of  selected 
workplaces  at  Hill  AFB.  The  tasks  associated  with  the  ergonomic 
disorders  primarily  involve  riveting,  grinding,  sanding,  hammering 
and  lifting.  Dr  Jensen  of  DSR  told  us  that  there  may  be  sufficient 
funds  available  for  NIOSH  to  provide  some  technical  consultants  at 
the  time  of  your  evaluation,  therefore  I  suggest  that  you  contact 
him  for  this  purpose.  In  addition,  if  you  can  obtain  a  report  of 
the  pre-survey  that  Dr  Jensen  performed,  it  should  help  direct  your 
efforts  here  at  Hill.  His  address  and  phone  number  are  as  follows: 

Centers  for  Disease  Control 

National  Institute  for  Occupational  Health 

ALOSH/DSR  (Attn:  Dr  Rodger  Jensen) 

944  Chestnut  Ridge  Rd. 

Morgantown,  WV  26505-2888 
(304  ) -291-4  809 


combat  strength  through  logistics 
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4.  My  point  of  contact  for  the  evaluation  is  Lt  Col  Craig 
Postlewaite,  Chief  of  Environmental  Health  Services.  He  can  be 
reached  at  AV  458-1166. 
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APPENDIX  B 

Tool  Design  Information 
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ANTIVIBRATION  GLOVE  MANUFACTURERS 


VISCOLAS  Glove  Material 
Mr  Steve  Coakley 
GENCO  Glove  Co. 

P.O.  Box  231 
Chattanooga,  TN  37401 

800-233-7551 


SORBOTHANE  Glove  Material 
Mr  Harry  Lewis 
Sager  Glove  Co. 

65  E.  Palatine  Road 
Prospect  Heights,  IL  60070 

312-541-1361 


PORON  Glove  Material 
Mr  Dan  Pouba 
Shelby  Glove  Co 
P.O.  Box  8735 
Grand  Rapids  MI  49518 

800-253-3598 


Mr  D.J.  Stanley 
Guard  Line  Inc 
P.O.  Box  919 
Atlanta  TX  75551 

800-527-8822 


Mr  R.  Smith 

Steel  Grip  Safety  Apparel  Co 
P.O.  Box  747 
Danville  IL  61832 

217-442-6240 
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ERGONOMIC  HAND  TOOLS 
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Small,  lightweight  ©  UA  100  Utica  Tool  Co.  : 

.  Orangeburg,  SC 


Maintenance,  Construction  Tools 


c 

<1)  o 

W  *H  _ 

•H  -P  Of 

o  fU  Qj  -H 

c  p  4J 

rrt  *H  » — t  * — I 
&  >  0) 


*8  • 

‘  'O 

a  S 

U)  fD 
W  03  SZ 
CL)  U 
O  CP  G) 

P  C  * 

SJ  ° 

pis 

6  u  in  p 


■8 

-  JZ 
<D 

D  CPrP 

a1  c  fo 

p  -h  u 

O  4J-H 

4->  <U  P 
JC  CD 

x:  o  x 

CP  03  Dj 
■H  ^  « 


.5 1 

4J  P 

*>  r— i 

•H  -P 

P  <3 

e>  e 

-P 

0)  rP 

<1)  S 
>  0) 

a)  o 

W  r — 1 
4-J  -H 

O  >i 

Pu  Jju 

Q  l§ 

4-1  p 

O  Q 

co 

• 

• 

in 

• 

vD 

24 


A  SERIES  of  gentle  squeezes  on  the  trigger  is  all  that's  needed  to  operate  Trojan’s 
hydraulic  riveter.  Tool's  jaws  grip  mandrel  until  rivet  is  expanded  and  fully  set. 


M 


m 


WHEN  a  riveter  for  the  home 
shop  can  be  used  to  do  a  job 
of  joinery  in  less  time  and  with  less 
'l  effort  than  with  other  riveters,*  it 
:  ‘  is  a  tool  worth  examining.  Which 
is  what  we  did.  We  tried  a  new 
;  heavy-duty  hydraulic  riveter. 

The  hydraulic  feature  is  what 
makes  this  super  riveter  'different 
'  from  other  home  riveters,  which 
are  manual  only.  In  appearance,  it 
is.  also  different,  having  a  large  cyl¬ 
inder  over  the  squeeze  handle  and 
a  likness  to  an  early  Buck  Rogers 
ray  gun.  You  won't  be  able  to 
death-rav  anyone  with  this  new 
riveter  but  you  sure  can  do  a 
quicker  and  more  convenient  job 
of  applying  cold  rivets  for  things 
you  want  to  fasten  together. 

We’ve  done  many  riveting  jobs 
with  the  other  manual  riv.pt  tools 
(which  are  good  and  also  get  the 
job  done),  but  after  setting  the' 
first  rivet  with  the  Troian  HR  77 
Hydraulic  Riveter,  we  knew  there 
was  a  better  way. 

We  tried  the  gun  on  some  typ¬ 
ical  riveting  chores  around  the 
house  and  shop,  including  open  and , 
blind  riveting  (where  access  to 
only  one  side  of  the  work  is  pos-] 
sible),  and  were  impressed.  The: 
expanded,  set  rivet  was  no  differ-, 
ent  from  the  work  of  any  other* 
riveter  but  the  means  to  setting  the' 
rivet  is  where  the  tool  shines. 

The  Trojan  can  be  operated  with^ 
one  hand  (others  need  two),  gets; 
the  job  done  quicker  and  requires j 
minimal  effort  only  to  pull  a  rivet.j 
And,  just  as  important,  its  nose.i 
gets  into  spaces  where  other  rivet- j 
ers  can't.  3 

The  tool  also  is  nicely  balanced* 
and  has  a  comfortable  grip.  The5 
hydraulic  pressure  system  results! 
in  a  mechanical  advantage  whicbS 
reduces  the  amount  of  muscle  pow^ 
er  required  to  pull  the  rivet.  Re!a-| 
tively  gentle  squeezes  on  the  tri g-| 
ger  are  all  that’s  required  to  drived 

^  r 


i«i  "i-’T? 


AFTER  the  rivet  has  been  set,  the  spent 
mandrel  it  expellod  by  simply  pressing 
ihe  release  button  with  your  thumb. 


TWO  nosepieces  accommodate  1/8-, 
5/32-  and  3/16-in  -diameter  rivets.  The 
extra  fitting  Is  slored  at  back  of  handle. 


HYDRAULIC  riveter  can  be  operated  con*p 
venienlly  with  one  hand.  Other 

■  o  r*-,  I  ‘ . _ _ I  _  _  1  _  1 _ J _ _  I » /->  r^SK\ 


sometimes  require  Iwo-hend  operation 


MECHANIX  ILLUSTRATED/JUNE  I9r* 


GET  EARLY 
STORM 
WARNINGS 
ON  BOTH 
LAND  AND  SEA., 


S’CAMAIARM  -/arris  you  about  storms  the  way  a  smoke 
aim  warns  you  about  fire.  This  sensitive  weather  radio 
*3  you  track  tornadoes,  hurricanes,  severe  thunder- 
storms,  and  other  inclement  weather  conditions  by  sound¬ 
ing  an  alarm.  Untike  standard  weather  radios  that  must  be 
constantly  monitored,  STORMALARM  monitors  itself! 
Rtgjiarty  $46.50  you  can  save  510  by  ordenng  now. 
Tiered  by  a  signal  from  the  National  Weather  Service 
S’-ictns.  it  sounds  a  full  blast  in  the  even:  of  emergency 
weather  conditions.  Also  has  3  standard  weather  channets 
\y  detailed  reporting.  Features  40-50  mile  range  contin¬ 
uous  beeper  alarm,  flashing  warning  light.  2%"  dia. 
speaker,  antenna,  external  antenna  input,  117VAC  to 
SYX  converter,  instr.  Size  3x5x1  Vi". 


Hi.  72,2978 


$36.50, 


SAVE  $20  OH  THE  FAMOUS 
APOUO-SOYUZ  BNOCUAR  SUPS  20  x  SC  POWBl 
The  quarry  opbes  hthis  bnocutar  w  era  given 
:  the  “acid  test**  by  astronauts  on  the  lamed 
Apotfo-Scyui  Mission.  From  157  miles  up 
they  used  a  modified  version  ct  this  20x60 
to  look  back  at  Earth.  You  can  new  save 
520  on  these  American  styled  binoculars 
featuring:  20X  eye  fens.  BX-7  Pono  prism, 
rubber  eyecups.  strap  and  case.  9W  long. 

QC  Ke.  15568 

.3  WPprf. 


SAVE  OVER  40% 

DELUXE  AM/FM 
WALL  RADIO 

Great  surplus  buy  saves  you  over  40%.  on  brand  new 
AM/FM  Oeluxe  Wall  Radio  Mount  anywhere:  den.  kitchen, 
bedroom,  office,  workshop  Selfcont  PMco-Forti  radio 
chassis  (UV*x2%iX  3*/0  w/11  transistors,  vd.  contrtf, 
AM/FM  hi-sensitivity  tuner,  AFC.  2%"  dia.  speaker,  Vti 
1 10V  AC  cord.  Orig,  cost  530  ea.  x».  72,2756 


$17.50, 

Complete  and  Mail  Coupon  Today 


,  (fTEADY  TO  PLAT) 


EtWUKO  SOEXTIRC  CO..  Dept.  B-12 
Eftryp  BJdg..  Ramngtoo,  XJ.  00007 

ttAXT  164  Pg.  Catalog  packed  with 
muiuJ  barpmj. 

Name _ 

Address _ 

Ofy _ 


EDVUXO  $C£XT) RC  CO.,  Oe?t  M 1 
Edic&9  Bldg.,  Bjrriogtw,  XJ.  01007 

□  Enclosed  please  find  check/M  0. 
Charge  My  □  Amef.  Exp.  O  BAC 
Acct  t _ Interbank 


□  MC 
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| 

H  J  rtJOom  S\  1 

►uncvYj  I  11  00 

iki  tu  f 

-State. 


-Zip- 


(heJU  ft*1) 

iractniBxc3iE3Bannrai3!E33B»i 
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Here’s  a  high 
quality,  latex- 
based  stain  that's 
easier  to  use  and 
lasts  longer  than 
oil-based  types. 
And  it  resists 
chalking, -fading 
and  rub-off  better 
than  oil-based 
stains. 

LUCITE  Rustic 
Stain  will  beautify 
and  protect  exter¬ 
ior  siding,  out¬ 
door  furniture  and 
fencing,  as  well 
as  interior  beams 
and  paneling. 

Available  in  eight 
handsome  colors. 


HD 


and  because  it's 
latex,  you  can 
change  from 
opaque  to  semi¬ 
transparent  simply 
by  adding  water. 

Stirs  easily  and 
dries  in  one  hour, 
plu  °ivesyouthe 
addt  advantage 
of  easy  water 
clean-up. 

Consult  the  Yellow 
Pages  (or  the 
nearest  dealer 
who  carries 
LUCITE  Rustic 
Sta.n,  as  well  as 
other  wood  fin¬ 
ishes  and  paints 
from  Du  Pont. 


Super  Riveter  ;  . 

a  rivet  home,  fully  secured.  ! 

#  The  jaws  of  the  Trojan  grip  the 
.rivet  mandrel  continuously  and 
keep  the  grip  until  the  rivet  is  com¬ 
pletely  expanded  and  set— and  the 
mandrel  break's  off.  Repositioning, 
to  advance  the  grip  on  the  mandrel 
(as  with  a  conventional  home  rivet¬ 
er)  is  unnecessary. 

A  conveniently  located  release 
button,  pressed  by  the  thumb, 
ejects  the  unused  portion  of  the 
mandrel  and  the  gun  is  ready  to 
receive  another  rivet.  If  the  gun 
is  used  in  the  left  hand,  the  but¬ 
ton  can  be  pressed  with  the  side  of 
the  index  finger. 

The  pistol  shape  of  the  riveter 
enables  it  to  get  into  tonfined 
areas.  Joining  or  repairing  small 
'assemblies’  (sheet  metal  or  elec¬ 
tronics  projects)  is  a  piece  of  cake 
for  the  barrellike  nose.  This  is  not 
possible  with  the  other  riveters. 

The  gun  is  well-built  with  heavy 
parts.  The  manufacturer  recom¬ 
mends  a  cleaning  of  the  jaws  after 
heavy  use  to  remove  accumulated 
mandrel  particles  which  could  pre¬ 
vent  proper  gripping.  And,  after 
prolonged  use,  youuuav  have  to  re¬ 
plenish  the  hydraulic  oil.  Conven- 
tinal  No.  10  oil  or  3-in-l  Oil  can  be 
used  for  hydraulic  fluid. 

The  Trojan  comes  with  two  nose- 
pieces.  One  is  for  use  with  1/8-in. 
rivets,  the  other  for  5/32-in.-  and 
3/16-in.-diameter  rivets.  Rivets  are 
also  available  in  aluminum  or  steel 
for  regular  work  and  in  white 
aluminum  to  match  with  white  alu¬ 
minum  siding,  gutters  and  down¬ 
spouts,  storm  windows  and  storm 
doors. 

The  HR  77  is  made  by  Parker; 
Mfg.  Co.,  149  Washington  St./ 
Worcester,  Mass.  01613.  The  price 
is  $39.45. — Rosario  CapotostoQ 
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"Bad  news.  Doc.  7 he  sink 
h3s  rejectee  tne  new  pipe." 
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New,  patented  design  giving  \  ' 

revolutionary  ergonomical  \  •  ‘ . 
advantages.  : . 

I  Vibration  level  extremely  low  due\ 
to  unique  damping  system  that  \ 
isolates  the  handle  from  the  .L.wrv: 
percussion  mechanism.  *  : 

Reduction  in  the  noise  level.  . 

MBIW) 

High  impact  force-to-weight  ratio.’ 

Built-in  power  regulator  for  exact 
adjustment  to  different  rivet  “  ' 

materials  and  sizes. 

1  Two  different  handles  available,  a  / 

\  conventional  pistol  grip  (P),  or  for  / 

\  optimal  ergonomical  handling  an  J  ■ 


.  ,  * j  — Ca'k\  t  / • '» -  .•prJTA-.  •  •  S--  -•/- *-,< 


j, ,!  /,  v  ..•»  »  rj-'  ,  r  1 


Mn-line”  handle  (S). 


mm 


Alio*  Copco  — 


l  !  •'  ' 


Standard  equipment 


Spring  retainer. 
Rivet  set,  blank 


"•"RRH  70S 


Specifications 

Model  Ordering  No 

RRH  1  OP  8426  1110  20 
RRH  10S  8426  1110  38 


Max  rivet  dia.  ,  ~ :  <.  .  \  Blows  .  m  ...  Lengtn.  mcl.  ,  -  *  Air 

Dural  ’m\‘J\Ste€l  :  -MSffo*e  We/gW  -  ”  rera/ner  ‘  \  Hose  size  consumpf/on 

fn  mm  *  //j  .  *  mm  ,  /Vi  mm  -  *  in  ’mm  ’  mm.  ‘lb  kg  in  —  ■■  mm  m  mm  elm  I/s 

0.39  7  10  .  0.31  ~  a  r  0.75  -  19  ~ 4.65  .110  -1550  '  4.4  .  2.02  .  10.87  .•<  276  .-.  %  10  23  ..11 

0.39  10  0.31  .'-8.r0.75  .19  4.65  118  '  1550  v4. 2  T  1.95  Tl.1  ’"282'  X  '=•  10  23  -’ll. 


Performance  figures  are  31  6  bar  (87  ps>)  air  pressure 

Unco  fiftmn  throat  3'** 

*  -  s  '  '  -  -  '• 

Shank  size  .498  rivet  set. 


■  * » *  •  *.  »■'  **i  • ».  i. 


'  38  :  ' 
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Specifications 


Standard 

Weight , 

Side  to 

Length, 

Hose 

Air 

Model 

Ordering  No. 

chuck  „■ 

Max 

Free  /. ;  , 

met.  ‘ , 

*  „  center  . 

*  rnc/. 

fitting 

Hose  . 

c  onsump- 

capacity 

'  •  output 

speed  chuck  ■ 

>  distance ' 

chuck 

thread 

size  •  * 

'  thn 

In 

mm 

hp 

kw 

rpm  •  lb 

in 

mm 

in 

mm 

in 

mm  ■ 

cfm 

t/s 

LBB  11  H048 

8421  0101  36 

z 

6.5 

0.16 

0.12 

4800  1.4 

:•  0.6 

0.6  ■* 

■15 

7.7 

.  196 

z  .  ■ 

T, 

■ -*.  5 

\  6.3 

3.0 

LBB  11  H029 

8421  0101  28 

z 

“  *6.5 

*~'0.16 

0.12 

*.2900  *1.4 

(  0.6 

*0.6 

"15 

7.7 

7*196 

••••  Z 

V 

/!• 

.i  5  - 

.-6.3  . 

,3.0 

LBB  22  H220 

8421  0201  50 

z 

6.5 

;  0.25 

0.19 

22000  ,-1.8 

*.  0.8 

-  0.75 

19 

.  7.0 

.-177 

.  ■  z 

z 

6.3 

11.6 

5.5 

LBB  22  H049 

8421  0201  43 

z 

6.5 

0.25 

0.19 

.'4900  7  1.8 

..  0.8 

*0.75 

’.  19 

’.*7.3 

186 

■'  z  : 

z 

6.3 

11.6 

5.5 

LBB -22  H022 

8421.0201  35 

z 

6.5 

-0.25 

0.19 

■  ;2200  ’  1.8 

'1  0.8 

0.75 

,19 

,’-7.3 

’  186 

•:  Z  ;■ 

z 

’  6.3  *' 

.11.6 

5.5 

LBB  22  HO1 1 

8421  0201  21 

y„ 

.  8.0 

,.*0.25  0.19 

1100  ,2.2 

1*° 

/  0.75 

19 

_9.0 

»  228 

.  Z 

z 

6.3  : 

11.6 

5.5 

LBB  33  R060 

8421  0301  42 

8.0 

0.44 

0.33 

,  .6000 ’.'2.4 

^.1-1 

’*'0.9  .* 

23 

,\b 

193 

z 

X 

'  10 

*16  0 

7.5 

LBB  33  H033 

8421  0301  34  .  . 

.  z, 

.  8.0. 

0.44 

0.33 

X  3300  :  2.4 

^.*i1.1 

.'0.9 

,‘23 

.‘.7.6 

1 193 

Z  ; 

y, 

■  io  ; 

16.0 

7.5 

LBB  33  H026 

8421  0301  26 

y, 

10.0 

■7.0.44 

0.33 

;>2600",2.8 

Tl.3 

*'  0.9  r 

23 

v  7.8 

v.199 

'  ‘ 

3. 

r% 

*■'■10  rV 

16.0 

7.5 

LBB  33  H013 

8421  0301  18 

z 

10.0 

'*0.44 

0.33' 

7*  ‘1300  '  3.3 

r:i-5 

0.9  \ 

.•23 

*9.1 

232 

*■  z  ■ 

V 
-  f\ 

•  -10  V* 

:.16.0 

7.5 

LBB  33  H007* 

8421  0301  00 

% 

,  13.0 

0.44 

0.33 

700  3.5 

;  *  1.6 

0.9  ; 

■  23 

9.4 

238 

'  z 

z 

10 

16.0  * 

7.5 

Performance  figures  are  ai  6  bar  t87psi)  air  pressure. 
•Supplied  wim  bead  handle. 


Standard  equipment  Optional  equipment 

Drill  chuck.  See  page  65  lor  Jacob’s  chucks,  keyless 

Chuck  key.  chucks,  collet  holders  and  couets.  sup- 

.port  handle.  •  '  ■  ’  \ 
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Aero-Motive  AERO-MOTIVE  products  have,  over  a  number  of  years, 

— - — - -  earned  an  enviable  reputation  for  long-life  performance 

W  A  Woodhead  Industries,  Inc  Company  and  rugged  dependability.  Experienced  craftsmanship 

and  the  most  modern  manufacturing  methods  and  mate¬ 
rials  available  combine  to  assure  quality  and  trouble-free 
service.  The  catalogs  illustrated  below  cover  the  exten¬ 
sive  line  of  Aero-Motive  “job-proven”  products  for  indus¬ 
try.  For  free  copies  of  catalogs,  or  product  information, 
contact  us . . .  ask  the  leader! 


HEELS 

!» 

B  host 

P  me 

IPP 

IpSSilS 

1811 

§■  /l 

HOSE  REELS 

Hose  Reels  for  a  wide  range 
of  applications  from  stan¬ 
dard  industrial  to  special¬ 
ized  hydraulic  and  pneu¬ 
matic  equipment. 


1  BALANCES --I 

1  aAmrtstidMsntHB  1 

P 

H 

4* 

IV 

,»»i 

4  ‘ 

1 

1 

sUf 

ELECTRIC  CORD  REELS 
AND  ELECTRIFICATION 
SYSTEMS 

Electric  Cord  Reels  and 
Festooning,  Aero-Trak  and 
Pow-R-Feed  systems  for 
crane  and  machine  tool 
electrification. 


BALANCERS  AND 
WORK  STATION  SYSTEMS 
Complete  line  of  Tool  Bal¬ 
ancers  for  portable  tools, 
jigs,  and  pendent  stations; 
and  versatile  Work  Stations 
adaptable  to  any  work  area 
situation. 


U.S.A. 

AERO-MOTIVE 
P.O.  Box  2678 
Kalamazoo,  Ml  49003 
Ph.  (616)  381-1242 
Telex:  US  224420 
FAX  (616)  381-1081 


AERO-MOTIVE  LOCATIONS 


CANADA 
AERO-MOTIVE 
1090  Brevik  Place 
Mississauga,  Ontario 
Canada  L4W  3Y5 
Ph.  (416)  624-6518 
Telex:  06-965530 
FAX  (416)  624-9151 


UNITED  KINGDOM 
AERO-MOTIVE  U.K.  LTD. 
Rassau  Industrial  Estate 
Ebbw  Vale  Gwent  NP3  5SD 
United  Kingdom 
Ph.  495-305-436 
Telex:  497  392 
FAX  495-301-877 


DB-89R  GIL  10M  1189 
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Specifications  subject  to  change  without  notice 
fOl987  Aofo-Motivc  PnntedmUSA 


Fork- type  vertical  stacker  unloader 


180  degree  gravity  rotate 


D.W.  ZIMMERMAN  MFG., 

29555  STEPHENSON  HIGHWAY 
MADISON  HEIGHTS,  Ml  48071-2387 
(313)  398-6200 
FAX:  (313)  398-1374 


Three  decades  of  innovative  in-process 
material  handling  solutions. 
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The  Zimmerman  Series  400  Manipulators  are  pneumatic, 
ergonomically  designed,  articulated  arms  used  for  the 
pickup,  orientation,  transfer  and  precision  positioning  of 
parts  or  for  the  float-action  balancing  and  suspension  of 
tooling  in  manufacturing  and  assembly  operations. 


The  Series  400  provides  the  operator  with  excellent  posi¬ 
tioning  flexibility,  provides  protection  from  fatigue  and 
injury  and  also  protects  product  and  tooling  from  damage. 


Depending  on  the  model,  the  Series  400  can  handle  loads 
up  to  100  pounds  (45  kg.),  offers  up  to  84  ,_>ches  (2139 
mm)  of  horizontal  reach,  up  to  46  inches  1 68  mm)  of 
vertical  travel  and  provides  extensive  radial  coverage. 


Extended  horizontal  reach  and  vertical  travel  flexibility  are 
achieved  through  modular  design  which  incorporates  three 
adjustable  arm  sections  having  one-inch  incremental 
settings.  Three  or  four  trolley  (360°  Rotation)  overhead 
carriage,  stationary  pedestal,  portable  pallet  base  and  wall 
mounting  options  further  expand  the  versatility  of  the 
Series  400  Manipulators. 

The  Series  400  Manipulator  models  can  be  combined  with 
custom  engineered  end  effectors  or  tool  holders  to  meet 
customer  requirements  for  handling  specific  parts.  The 
tool  holders  can  be  sized  to  fit  customer-specified  air  tools. 


32 


APPENDIX  C 

Body  Part  Discomfort  Questionnaire  Analysis 
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Body  Part  Discomfort  Questionnaire 

Heavy  Crating  -  Hill  AFB  -  29  Oct  90 
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22 

Table  1.  Job,  identified  disorder,  and  occupational  risk  factors 


Cumulative  trauma  disorders 


Type  of  job  Disorder 

1.  Buffing/grinding  Tenosynovitis 

Thoracic  outlet 
Carpal  tunnel 
De  Quervain’s 
Pronator  teres 

2.  Punch  press  Tendinitis  of  wrist  and 

operators  shoulder 

De  Quervain's 

3.  Overhead  assembly  Thoracic  outlet 

(welders,  painters,  Shoulder  tendinitis 

auto  repair) 

4.  Belt  conveyor  Tendinitis  of  shoulder  and 

assembly  wrist 

Carpal  tunnel 
Thoracic  outlet 

5.  Typing,  keypunch,  Tension  neck 

cashier  Thoracic  outlet 

Carpal  tunnel 

6.  Sewers  and  cutters  Thoracic  outlet 

De  Quervain's 
Carpal  tunnel 

7.  Small  parts  assembly  Tension  neck 

(wiring,  bandage  wrap)  Thoracic  outlet 

Wrist  tendinitis 
Epicondylitis 

8.  Musicians  Wrist  tendinitis 

Carpal  tunnel 
'Epicondylitis 
Thoracic  outlet 

9.  Bench  work  Ulnar  nerve 

(glass  cutters,  entrapment 

phone  operators) 

10.  Operating  room  Thoracic  outlet 

personnel  Carpal  tunnel 

De  Quervain's 

11.  Packing  Tendinitis  of  shoulder  and 

wrist 

Tension  neck 
Carpal  tunnel 
De  Quervain’s 

12.  Truck  driver  Thoracic  outlet 

13.  Core  making  Tendinitis  of  the  wrist 

14.  Housekeeping,  De  Quervain’s 

cooks  Carpal  tunnel 

15.  Carpenters,  Carpal  tunnel 

bricklayers  Guyon  tunnel 

16.  Stockroom,  shipping  Thoracic  outlet 

Shoulder-tendinitis 

17.  Material  handling  Thoracic  outlet 

Shoulder-tendinitis 

18.  Lumber/construction  Shoulder-tendinitis 

Epicondylitis 

19.  Butcher/  De  Quervain’s 

meat  packing  Carpal  tunnel 

20.  Letter  carriers  Shoulder  problems 

Thoracic  outlet 


Occupational  factors 

Repetitive  wrist  motions,  prolonged  flexed 
shoulders,  vibration,  forceful  ulnar  deviation, 
repetitive  forearm  pronation. 


Repetitive  forceful  wrist  extension/flexion, 
repetitive  shoulder  abduction/flexion, 
forearm  supination. 

Repetitive  ulnar  deviation  in  pushing  controls. 
Sustained  hyperextension  of  arms. 

Hands  above  shoulders. 

Arms  extended,  abducted,  or  flexed  more  than 
60  degrees,  repetitive,  forceful  wrist  motions. 


Static,  restricted  posture,  arms  abducted/flexed 
high  speed  finger  movement,  palmar  base 
pressure,  ulnar  deviation. 

Repetitive  shoulder  flexion,  repetitive  ulnar 
deviation. 

Repetitive  wrist  flexion/extension,  palmar  base 
pressure. 

Prolonged  restricted  posture,  forceful  ulnar 
deviation  and  thumb  pressure,  repetitive 
wrist  motion,  forceful  wrist  extension  and 
pronation. 

Repetitive  forceful  wrist  motions,  palmar 
base  pressure,  prolonged  shoulder 
abduction/flexion,  forceful  wrist  extension 
with  forearm  pronation. 

Sustained  elbow  flexion  with  pressure  on 
ulnar  groove. 

Prolonged  shoulder  flexion,  repetitive  wrist 
flexion,  ulnar  deviation  (holding  retractors). 

Prolonged  load  on  shoulders,  repetitive  wrist 
motions,  over-exertion,  forceful  ulnar 
deviation. 


Prolonged  shoulder  abduction  and  flexion. 
Repetitive  wrist  motions. 

Scrubbing,  washing,  rapid  wrist  rotational 
movements. 

Hammering,  pressure  on  palmar  base. 
Reaching  overhead. 

Prolonged  load  on  shoulder  in  unnatural 
position. 

Carrying  heavy  load  on  shoulders. 
Repetitive  throwing  of  heavy  load. 

Ulnar  deviation,  flexed  wrist  with  exertion. 
Carrying  heavy  load  with  shoulder  strap. 
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